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PICKING UP IRREGULAR
SEMICONDUCTOR CHIPS

BACKGROUND
Technical Field

The present invention generally relates to semiconductor
chips, and more particularly to picking up irregular semi-
conductor chips.

Description of the Related Art

During the manufacturing and/or processing of semicon-
ductor chips, irregular semiconductor chips often need to be
picked up from a batch of regular semiconductor chips.
Thus, there is a need for a mechanism for picking up
irregular semiconductor chips.

SUMMARY

According to an aspect of the present invention, a chip
pickup system is provided. The chip pickup system includes
a detector for detecting a position of an irregular semicon-
ductor chip on a holder. The holder holds a plurality of
semiconductor chips in predetermined positions on the
holder. The irregular semiconductor chip is out of the
predetermined positions. The chip pickup system further
includes a pickup tool for picking up the irregular semicon-
ductor chip at least on the basis of information on the
position of the irregular semiconductor chip detected by the
detector.

According to another aspect of the present invention, a
semiconductor manufacturing system is provided. The semi-
conductor manufacturing system includes a transfer portion
for transferring a plurality of semiconductor chips. The
transfer portion includes a holder. The holder holds the
plurality of semiconductor chips in predetermined positions
on the holder. The semiconductor manufacturing system
further includes a detector for detecting a position of an
irregular semiconductor chip on the holder. The irregular
semiconductor chip is out of the predetermined positions.
The semiconductor manufacturing system also includes a
pickup tool for picking up the irregular semiconductor chip
at least on the basis of information on the position of the
irregular semiconductor chip detected by the detector. The
semiconductor manufacturing system further includes a
bonding portion for receiving the plurality of semiconductor
chips via the transfer portion. The bonding portion bonds the
plurality of semiconductor chips to a substrate.

According to yet another aspect of the present invention,
a method for picking up an object is provided. The method
includes detecting a position of an object on a holder. The
holder holds a plurality of semiconductor chips in predeter-
mined positions on the holder. The object is out of the
predetermined positions. The method further includes pick-
ing up the object at least on the basis of information on the
detected position of the object.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a block diagram showing a configuration of
a semiconductor manufacturing system according to an
embodiment of the present invention;

FIGS. 2A and 2B depict a schematic view and a sectional
side view, respectively, of semiconductor chips at the first
step of the fabrication process according to an embodiment
of the present invention;
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FIGS. 3A and 3B depict a schematic view and a sectional
side view, respectively, of the semiconductor chips at the
second step of the fabrication process according to an
embodiment of the present invention;

FIGS. 4A and 4B depict a schematic view and a sectional
side view, respectively, of the semiconductor chips at the
third step of the fabrication process according to an embodi-
ment of the present invention;

FIGS. 5A and 5B depict a schematic view and a sectional
side view, respectively, of the semiconductor chips at the
fourth step of the fabrication process according to an
embodiment of the present invention;

FIG. 6 depicts a wafer after picking up the target chips;

FIG. 7 depicts a sectional side view of the second wafer
support with an unexpected chip at the bonding step in a
prior art;

FIG. 8A depicts a schematic side view of a chip removal
tool according to an embodiment of the present invention;

FIGS. 8B and 8C depict a side view and a top view,
respectively, of the guide according to an embodiment of the
present invention;

FIG. 8D depicts a pickup tape around a tip of the needle
according to an embodiment of the present invention;

FIG. 9A depicts adhesive force of the dicing tape accord-
ing to an embodiment of the present invention;

FIG. 9B depicts adhesive force of the transfer tape accord-
ing to an embodiment of the present invention;

FIG. 9C depicts adhesive force of the pickup tape accord-
ing to an embodiment of the present invention;

FIG. 10 depicts a flowchart representing an operation of
the transfer device and the chip removal system according to
an embodiment of the present invention;

FIGS. 11A and 11B depict a side view of a chip removal
tool according to various embodiments of the present inven-
tion, respectively; and

FIGS. 11C and 11D depict a perspective view of a chip
removal tool according to various embodiments of the
present invention, respectively.

DETAILED DESCRIPTION

Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
attached drawings.

It is to be noted that the present invention is not limited
to these exemplary embodiments to be given below and can
be implemented with various modifications within the scope
of the present invention. In addition, the drawings used
herein are for purposes of illustration, and may not show
actual dimensions.

FIG. 1 depicts a block diagram showing a configuration of
a semiconductor manufacturing system 1 according to an
embodiment of the present invention.

As shown in FIG. 1, the semiconductor manufacturing
system 1 can include a dicing device 3, a transfer device 5,
abonding device 7, and a chip removal system 100. The chip
removal system 100 is an example of a chip pickup system.

The dicing device 3 cuts a wafer WF (refer to FIG. 2A)
into individual semiconductor chips SC (refer to FIG. 2A).
The dicing device 3 includes a first wafer support WS1 on
which the wafer WF is mounted. The first wafer support
WS is a glass substrate provided with an adhesive (a dicing
tape DT, refer to FIG. 2B) on a surface of the substrate to
hold the wafer WF. The dicing device 3 cuts the wafer WF
with reactive ion etching. Note that other conventional
cutting techniques, such as blade or laser cutting, are also
applicable to the dicing device 3.
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The transfer device 5 transfers the semiconductor chips
SC (target chips TC described later) from the dicing device
3 to the bonding device 7. The transfer device 5 includes a
second wafer support WS2 to which the semiconductor
chips SC are adhered. The second wafer support WS2 moves
between the dicing device 3 and the bonding device 7. The
second wafer support WS2 is a glass substrate provided with
an adhesive (a transfer tape TT, refer to FIG. 4B) on a
surface of the substrate to hold the semiconductor chips SC.
The adhesive can be a heat resistant adhesive, for example.
This configuration enables the transfer device 5 to convey
the multiple semiconductor chips SC to the bonding device
7 at one stroke.

The bonding device 7 bonds the semiconductor chips SC
(the target chips TC) transferred by the transfer device 5 to
corresponding substrates SB (refer to FIG. 5A). The bonding
device 7 includes a third wafer support WS3 on which
semiconductor chips SC are mounted. The third wafer
support WS3 is a glass substrate provided with an adhesive
(a backing tape BT, refer to FIG. 5B) on a surface of the
substrate to hold the substrates SB.

The chip removal system 100 can include a vision sensor
101, a chip removal tool 103, an actuator 105, and a
controller 107. The vision sensor 101 detects positions of
unexpected chips UC (details later). The chip removal tool
103 removes the unexpected chips UC from the second
wafer support WS2. The actuator 105 moves the vision
sensor 101 and the chip removal tool 103. The controller 107
controls the vision sensor 101, the chip removal tool 103 and
the actuator 105.

The transfer device 5 is an example of a transfer portion.
The bonding device 7 is an example of a bonding portion.
The vision sensor 101 is an example of a detector. The vision
sensor 101 detects information of positions of the unex-
pected chips UC. The chip removal tool 103 is an example
of a chip pickup tool. The second wafer support WS2 is an
example of a holder. The transfer tape TT is an example of
a bonding surface.

Next, an explanation is given about a fabrication process
of a semiconductor according to an embodiment of the
present invention.

Referring to FIGS. 2A and 2B, there are shown a sche-
matic view and a sectional side view, respectively, of the
semiconductor chips SC at the first step of the fabrication
process according to an embodiment of the present inven-
tion. At this step, the wafer WF is cut into the individual
semiconductor chips SC. More specifically, a photo resist
PR is provided on a surface of the wafer WF and the wafer
WF is cut by reactive ion etching. The first wafer support
WS1 of the dicing device 3 holds the wafer WF with the
dicing tape DT. The dicing tape DT is provided with an
UV-curable adhesive. Note that the size of each semicon-
ductor chip SC is less than 5 mm, preferably less than 1 mm,
more preferably 50 um to 500 um (micro meter). After the
wafer WF is cut, the photo resist PR is removed by dry
etching, for example.

Referring to FIGS. 3A and 3B, there are shown a sche-
matic view and a sectional side view, respectively, of the
semiconductor chips SC at the second step of the fabrication
process according to an embodiment of the present inven-
tion. At this step, a photo mask PM is applied on a back side
of the first wafer support WS1. The photo mask PM is
provided with mask apertures MA whose positions corre-
spond to the semiconductor chips SC to be peeled off at this
process. Then the dicing tape DT is irradiated with UV light
through the apertures MA, so that adhesive force between
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4

the dicing tape DT and the semiconductor chips SC in
positions corresponding to the apertures MA reduces.

Note that the semiconductor chips SC to be peeled off at
this process are hereinafter called “target chips TC”. The
other semiconductor chips SC not to be peeled off, in other
words the other semiconductor chips SC to remain on the
first wafer support WS1 at this process are hereinafter called
“remaining chips RC”.

Referring to FIGS. 4A and 4B, there are shown a sche-
matic view and a sectional side view, respectively, of the
semiconductor chips SC at the third step of the fabrication
process according to an embodiment of the present inven-
tion. At this step, the second wafer support WS2 moves
towards the first wafer support WS1 from above, so that the
transfer tape TT contacts the semiconductor chips SC. The
second wafer support WS2 then moves away from the
semiconductor chips SC to pick up the target chips TC. In
other words, the second watfer support WS2 picks up the
multiple target chips TC from the semiconductor chips SC
to conduct a partial chip transfer. Note that the target chips
TC adhering to the transfer tape TT are held in an identical
plane.

Referring to FIGS. 5A and 5B, there are shown a sche-
matic view and a sectional side view, respectively, of sub-
strates SB at the forth step of the fabrication process
according to an embodiment of the present invention. At this
step, the second wafer support WS2 holding the target chips
TC moves towards the third wafer support WS3 from above,
so that the target chips TC contacts the substrates SB to bond
thereto. This enables bonding multiple (many) target chips
TC to the substrates SB with one stroke (simultaneously).

If the remaining chips RC on the first wafer support WS1
are needed to be picked up, the above operation is repeated
with another photo mask PM.

FIG. 6 depicts the wafer WF after picking up the target
chips TC. The target chips TC on the wafer WF are picked
up by the second wafer support WS2. When the target chips
TC are picked up, other semiconductor chips SC can be
unexpectedly attached to the second wafer support WS2
together with the target chips TC.

Such unexpectedly attached semiconductor chips SC are
hereinafter called “unexpected chips UC”. A transfer of the
unexpected chips UC from the wafer WF to the second
wafer support WS2 is hereinafter called “unexpected trans-
fer”. One of the unexpected chips UC is an example of an
irregular semiconductor chip.

As shown in the FIG. 6, the wafer WF is provided with
holes (spaces). The spaces can include expected spaces ES
from which the target chips TC have been picked up, and
unexpected spaces US from which the unexpected chips UC
have been picked up. Note that the expected spaces ES
correspond to UV radiated areas through the mask apertures
MA of the photo mask PM at the second step of the
fabrication process (refer to FIGS. 3A and 3B).

The root cause of the unexpected transfer may be insuf-
ficient adhesive force between the wafer WF and the dicing
tape DT (refer to FIG. 2B) except for the areas where the
target chips TC are located (the expected spaces ES). This
insufficient adhesive force may be caused by contaminations
(foreign materials, chipped wafers (silicon), fibers) between
the wafer WF and the dicing tape DT or caused by incom-
plete adhesion between the wafer WF and the dicing tape
DT. Note that the size of the semiconductor chips SC is
small. If the contaminations are present in a contact area
between the wafer WF and the dicing tape DT, the contami-
nations occupy a relatively large area in the contact area.
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This may decrease the adhesive force between the wafer WF
and the dicing tape DT significantly.

FIG. 7 depicts a sectional side view of the second wafer
support WS2 with an unexpected chip UC at the bonding
step in a prior art. Note that each substrate SB in FIG. 7
holds mounted chips MC which have been delivered by the
second wafer support WS2 in a previous bonding process.
The target chips TC are held by the second wafer support
WS2 in predetermined positions on the transfer tape TT. The
unexpected chip UC is also held by the second wafer support
WS2 out of the predetermined positions on the transfer tape
TT.

The unexpected transfer may cause failures at the bonding
step. As shown in FIG. 7, the unexpected chip UC is adhered
to the second wafer support WS2. In the shown example, a
position of the unexpected chip UC on the second wafer
support WS2 corresponds to one of the mounted chips MC,
i.e. the first mounted chip MC1 on the substrate SB. As the
second wafer support WS2 moves towards the third wafer
support WS3, the unexpected chip UC abuts against the first
mounted chip MC1. This delivers insufficient bonding force
between the substrates SB and the target chips TC. More
specifically, the bonding force of the target chips TC
arranged around the unexpected chip UC on the second
wafer support WS2 may be insufficient. One unexpected
chip UC causes many defects in the substrates SB. The
number of defects in the substrates SB may be tens or
hundreds. The shape of the substrate SB is not limited to the
shown example. For example, the substrate SB can have a
plate shape. Each one of the substrates SB can be provided
with multiple target chips TC.

FIG. 8A depicts a schematic side view of a chip removal
tool 103 according to an embodiment of the present inven-
tion. FIGS. 8B and 8C depict a side view and a top view,
respectively, of a guide body 113 according to an embodi-
ment of the present invention. FIG. 8D depicts a pickup tape
PT around a tip 112 of a needle 111 according to an
embodiment of the present invention.

As shown in FIG. 8A, the chip removal tool 103 can
include a picker head 110, a tape feeder 120, a tape winder
130 and a pickup tape PT. In an embodiment of the present
invention, the pickup tape PT is provided with an adhesive
on a surface of the pickup tape PT. The pickup tape PT also
has a band shape and is provided with a roll. The pickup tape
PT is an example of an adhesive portion.

The picker head 110 picks up each one of the unexpected
chips UC from the second wafer support WS2. More spe-
cifically, the picker head 110 pushes a back side of the
pickup tape PT with the needle 111 towards the second wafer
support WS2 so that each one of the unexpected chips UC
contacts the adhesive side of the pickup tape PT to be
attached thereto.

The tape feeder 120 feeds the pickup tape PT to the picker
head 110 by rotating the roll of the pickup tape PT. The tape
winder 130 winds the pickup tape PT at a downstream side
of the picker head 110 in the moving direction of the pickup
tape PT.

In an embodiment of the present invention, the pickup
tape PT conveys the unexpected chips UC which adhere to
the adhesive of the pickup tape PT. The tape winder 130
winds the pickup tape PT together with the adhered unex-
pected chips UC.

As shown in FIG. 8B, the picker head 110 can include the
needle 111 and the guide body 113. The needle 111 moves
back and forth against the second wafer support WS2. In
other words, the needle 111 is capable of protruding from the
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guide body 113 or withdrawing into the guide body 113. The
tip 112 of the needle 111 abuts against the back side of the
pickup tape PT.

The guide body 113 has a generally cone shape with a
rounded tip. More specifically, the guide body 113 is pro-
vided with a protruding portion 114 towards the second
wafer support WS2. The protruding portion 114 has a curved
surface. The pickup tape PT moves along this curved sur-
face.

The guide body 113 is provided with a needle hole 115
and a vacuum groove 117. The needle hole 115 and the
vacuum groove 117 are opposed to the pickup tape PT. The
needle hole 115 is formed on the tip of the guide body 113.
In the needle hole 115, the needle 111 is inserted so that the
guide body 113 guides the needle 111 to slide, i.e. to move
back and forth against the second wafer support WS2. In the
shown example, a positioning piece 116 is provided in the
needle hole 115. The positioning piece 116 positions the
needle 111 on the center of the needle hole 115. The
positioning piece 116 has a generally cylindrical shape.
More specifically, the positioning piece 116 is provided with
a round shape end 118 with large-diameter at the side of the
tip of the guide body 113. The positioning piece 116 is
provided with a protrusion 119 protruding from the periph-
eral surface of the positioning piece 116 for fixing the
position of the positioning piece 116 in the guide body 113.
The positioning piece 116 can be made of a slippery surface
material, such as polytetrafiuoroethylene (PTFE). Note that
this positioning piece 116 may be omitted as long as the
position of the needle 111 is positioned on the center of the
needle hole 115. The vacuum groove 117 is formed around
the needle hole 115. The vacuum groove 117 has a ring
shape in top view (refer to FIG. 8C). The vacuum suction
force is applied to the pickup tape PT through the vacuum
groove 117.

When the needle 111 protrudes from the guide body 113,
the pickup tape PT is pushed towards the second wafer
support WS2. With the vacuum suction force applied
through the vacuum groove 117, the pickup tape PT is pulled
toward the guide body 113. This enables the pickup tape PT
to have a curved shape with a pointed tip. The vacuum
suction force decreases an area of the pickup tape PT
opposed to each of the unexpected chips UC.

The distance between the second wafer support WS2 and
the roll of the pickup tape PT in the tape feeder 120 or the
tape winder 130 is larger than the distance between the
second wafer support WS2 and the tip of the guide body 113.
This configuration enables to keep the pickup tape PT away
from the second wafer support WS2, before and after
passing the tip of the guide body 113, to prevent the target
chips TC from adhering to the pickup tape PT with the
unexpected chips UC.

As shown in FIG. 8D, the pickup tape PT is provided with
a base film PT1 and an adhesive PT2. For example, a
thickness T1 of the base film PT1 is 80 um (micro meter) and
a thickness T2 of the adhesive PT2 is 10 um. Flongation of
the base film PT1 is more than 100%. The needle 111 is
provided with the tip 112 having a round shape and the
pickup tape PT has a curved shape around the tip 112 of the
needle 111.

For example, the base film outer radius R2 is 120 um and
the adhesive outer radius R3 is 130 um. A needle width
(diameter) W1 is 3 mm. A needle height H1, ie. the
maximum protrusion height of the needle from the guide
body 113, is 4 mm. A tip angle of the tip 112 is from 10 to
30 degrees. A diameter W2 of the needle hole 115 is 5 mm.
Alength [.1 of the unexpected chip UC or the target chip TC
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is 100 um. A distance [.2 between the unexpected chip UC
and the target chip TC is 10 um. A thickness of the
unexpected chip UC is thinner than a total thickness of the
pickup tape PT.

In the above conditions, a needle tip radius (needle peak
radius) R1 can be less than 40 um to decrease the area of the
pickup tape PT opposed to each one of the unexpected chips
UC. Note that the needle tip radius R1 is variable based on
the thickness of the pickup tape PT, or the length L1 of the
unexpected chip UC.

Instead of using the pickup tape PT, the vacuum suction
can be applicable to pick up the unexpected chips UC as a
prior art. In other words, the unexpected chip UC can be
picked up with a vacuum head (not shown) directly instead
of using the above mentioned pickup tape PT. However, the
size of the unexpected chips UC is so small that an area of
the unexpected chips UC for the vacuum suction is also
small. This configuration may cause insufficient vacuum
force.

FIG. 9A depicts adhesive force FA and FB of the dicing
tape DT according to an embodiment of the present inven-
tion. FIG. 9B depicts adhesive force FC and FD of the
transfer tape TT according to an embodiment of the present
invention. FIG. 9C depicts adhesive force FE of the pickup
tape PT according to an embodiment of the present inven-
tion.

Next, an explanation is given about the relationship of the
adhesive force among the dicing tape DT, the transfer tape
TT, the pickup tape PT. As mentioned above, the semicon-
ductor chips SC are transferred from the dicing device 3 to
the bonding device 7 by the transfer device 5. When the
transfer device 5 picks up the target chips TC, the target
chips TC leave the dicing tape DT provided on the first wafer
support WS1 and move with the transfer tape TT provided
on the second wafer support WS2. In addition, if the
unexpected chips UC are adhered to the transfer tape TT of
the second wafer support WS2, the chip removal tool 103
picks up the unexpected chips UC with the pickup tape PT.

To allow for the above pickup of the target chips TC and
the unexpected chips UC, the relationship of the adhesive
force among the dicing tape DT, the transfer tape TT, the
pickup tape PT can be as follows.

Referring to FIG. 9A, the dicing tape DT has areas
holding the target chips TC and areas holding the remaining
chips RC. While the areas holding the target chips TC are to
be irradiated with UV light through the mask apertures MA
of'the photo mask PM, the areas holding the remaining chips
RC are not to be irradiated with UV light. After UV
irradiation, the adhesive force FA between the target chips
TC and the dicing tape DT is less than the adhesive force FB
between the remaining chips RC and the dicing tape DT
(FA<FB).

Referring to FIGS. 9A and 9B, the adhesive force FC
between the target chips TC and the transfer tape TT is larger
than the adhesive force FA between the target chips TC and
the dicing tape DT (FC>FA) to pick up the target chips TC.
The adhesive force FC is less than the adhesive force FB
between the remaining chips RC and the dicing tape DT
(FC<FB) not to pick up the remaining chips RC. The
adhesive force FD between the unexpected chips UC and the
transfer tape TT is assumed to be equal to the adhesive force
FC (FD=FC).

Referring to FIGS. 9B and 9C, the adhesive force FE
between the unexpected chips UC and the pickup tape PT is
larger than the adhesive force FD between the unexpected
chips UC and the transfer tape TT (FE>FD) to pick up the
unexpected chips UC.
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The relationship between the adhesive force FA, FB, FC,
FD, and FE is expressed by the expression: FA<FC (FD)
<FB<FE.

Next, a detailed explanation is given about the adhesive
force FB between the remaining chips RC and the dicing
tape DT. In an embodiment of the present invention, a
reduction of the adhesive force FB can cause the unexpected
chips UC (the unexpected transfer). More specifically, if an
interference of the wafer WF and the dicing tape DT is
contaminated, the adhesive force FB may be less than the
adhesive force FC between the target chips TC and the
transfer tape TT (FB<FC). In this condition, the remaining
chips RC may be unexpectedly adhered to the transfer tape
TT when the transfer tape TT picks up the target chips TC.
The remaining chips RC adhering to the transfer tape TT
constitute the unexpected chips UC.

FIG. 10 depicts a flowchart representing an operation of
the transfer device 5 and the chip removal system 100
according to an embodiment of the present invention. Refer-
ring to FIGS. 1 and 10, the operation of the transfer device
5 and the chip removal system 100 will be described. The
wafer WF is assumed to have been cut into the semicon-
ductor chips SC, and the vision sensor 101 and the chip
removal tool 103 are on respective home positions.

The transfer device 5 picks up the target chips TC with the
transfer tape TT of the second wafer support WS2 (step
1001). The actuator 105 of the chip removal system 100
moves the vision sensor 101 to a position opposed to the
surface of the second wafer support WS2, i.e. the transfer
tape TT (step 1002). The vision sensor 101 detects a position
of the unexpected chip UC on the transfer tape TT (step
1003). The actuator 105 then moves the vision sensor 101 to
the home position.

The actuator 105 then moves the chip removal tool 103,
on the basis of the detection result at step 1003, from the
home position to a position opposed to the unexpected chip
UC (step 1004). The chip removal tool 103 starts vacuum
suction thorough the vacuum groove 117 (step 1005). The
actuator 105 pushes the needle 111 to protrude from the
guide body 113 (step 1006) until the pickup tape PT abuts
the unexpected chip UC (step 1007).

The actuator 105 then pulls the needle 111 to remove
(detach) the unexpected chip UC from the transfer tape TT
(step 1008). The chip removal tool 103 stops vacuum
suction (step 1009).

The tape feeder 120 then feeds the pickup tape PT and the
tape winder 130 winds the pickup tape PT (step 1010). Note
that the tape winder 130 winds the pickup tape PT together
with the attached unexpected chip UC.

The actuator 105 then moves the chip removal tool 103 to
the home position (step 1011). Then the transfer device 5
transfers the target chips TC to the substrate SB on the
bonding device 7 to bond the target chips TC to the substrate
SB (step 1012). If multiple unexpected chips UC are
detected at step 1003, the above procedures from step 1004
to step 1010 are repeated.

The order of the above mentioned steps is not limited to
this. For example, the actuator 105 can move the chip
removal tool 103 (refer to step 1004), after the chip removal
tool 103 starts vacuum suction (refer to step 1005) and
pushes the needle 111 to protrude from the guide body 113
(refer to step 1006).

FIGS. 11A and 11B depict a side view of chip removal
tools 203 and 303 according to various embodiments of the
present invention, respectively. FIGS. 11C and 11D depict a
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perspective view of chip removal tools 403 and 503 accord-
ing to various embodiments of the present invention, respec-
tively.

In the above explanation, the guide body 113 is provided
with the vacuum groove 117. However, the configuration of
the guide body is not limited to this. For example, as shown
in FIG. 11A, the guide body 213 can be provided without the
vacuum groove 117. In this configuration, the needle 211
moves along the needle hole 215 provided on the guide body
213 and the pickup tape PT is applied with predetermined
tension to decrease an area of the pickup tape PT opposed to
each one of the unexpected chips UC.

The needle 111 is provided with the tip 112 having a
rounded shape. However, the configuration of the needle is
not limited to this. For example, as shown in FIG. 11B, a tip
of the needle 311 can have a flat surface 312. An area of the
flat surface 312 can be smaller than the unexpected chip UC
to prevent the target chips TC adjacent to the unexpected
chip UC from being removed by the pickup tape PT.

In the above explanation, the needle 111 and the guide
body 113 move with the pickup tape PT. However, the
configuration of the needle and the guide body are not
limited to this.

As shown in FIG. 11C, the pickup tape PT1 can be
provided in the form of a sheet. The pickup tape PT1 has a
surface to cover the transfer tape TT. This pickup tape PT1
is in a fixed position, and the needle 411 and the guide body
413 move along the pickup tape PT1. This configuration
eliminates a structure to feed and wind the pickup tape PT
in the above embodiment of the present invention.

As shown in FIG. 11D, the chip removal tool 503 can be
provided with a needle 511 having an adhesive 513 on a tip
512 of the needle 511. In other words, the chip removal tool
503 may not be provided with the guide body 113 and the
pickup tape PT.

Also, the transfer device 5 can move the second wafer
support WS2 toward the vision sensor 101 or toward the
chip removal tool 103, instead of moving the vision sensor
101 and the chip removal tool 103.

Additionally, the chip removal tool 103 can be provided
with a retract mechanism. This retract mechanism enables
the pickup tape PT to be away from the guide body 113 when
the tape feeder 120 feeds the pickup tape PT. This configu-
ration reduces friction between the pickup tape PT and the
guide body 113.

Further, the vision sensor 101 can detect a position of the
target chip TC having a quality defect, so that the chip
removal tool 103 enabling picking up the quality defect
target chip TC on the basis of the detected position.

The flowchart and block diagrams in the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods, and computer pro-
gram products according to various embodiments of the
present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or
portion of instructions, which comprises one or more
executable instructions for implementing the specified logi-
cal function(s). In some alternative implementations, the
functions noted in the blocks may occur out of the order
noted in the figures. For example, two blocks shown in
succession may, in fact, be executed substantially concur-
rently, or the blocks may sometimes be executed in the
reverse order, depending upon the functionality involved. It
will also be noted that each block of the block diagrams
and/or flowchart illustration, and combinations of blocks in
the block diagrams and/or flowchart illustration, can be
implemented by special purpose hardware-based systems
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that perform the specified functions or acts or carry out
combinations of special purpose hardware and computer
instructions.

Reference in the specification to “one embodiment” or
“an embodiment” of the present invention, as well as other
variations thereof, means that a particular feature, structure,
characteristic, and so forth described in connection with the
embodiment is included in at least one embodiment of the
present invention. Thus, the appearances of the phrase “in
one embodiment” or “in an embodiment”, as well any other
variations, appearing in various places throughout the speci-
fication are not necessarily all referring to the same embodi-
ment.

It is to be appreciated that the use of any of the following
“/”, “and/or”, and “at least one of”, for example, in the cases
of “A/B”, “A and/or B” and ““at least one of A and B”, is
intended to encompass the selection of the first listed option
(A) only, or the selection of the second listed option (B)
only, or the selection of both options (A and B). As a further
example, in the cases of “A, B, and/or C” and “at least one
of A, B, and C”, such phrasing is intended to encompass the
selection of the first listed option (A) only, or the selection
of the second listed option (B) only, or the selection of the
third listed option (C) only, or the selection of the first and
the second listed options (A and B) only, or the selection of
the first and third listed options (A and C) only, or the
selection of the second and third listed options (B and C)
only, or the selection of all three options (A and B and C).
This may be extended, as readily apparent by one of
ordinary skill in this and related arts, for as many items
listed.

Having described preferred embodiments of a system and
method (which are intended to be illustrative and not lim-
iting), it is noted that modifications and variations can be
made by persons skilled in the art in light of the above
teachings. It is therefore to be understood that changes may
be made in the particular embodiments disclosed which are
within the scope of the invention as outlined by the
appended claims. Having thus described aspects of the
invention, with the details and particularity required by the
patent laws, what is claimed and desired protected by Letters
Patent is set forth in the appended claims.

What is claimed is:

1. A chip pickup system, comprising:

a detector for detecting a position of an irregular semi-
conductor chip on a holder, the holder holding a plu-
rality of semiconductor chips in predetermined posi-
tions on the holder, the irregular semiconductor chip is
out of the predetermined positions;

a pickup tool having only one needle disposed therein for
picking up the irregular semiconductor chip at least on
the basis of information on the position of the irregular
semiconductor chip detected by the detector;

a guide body including a ring-shaped vacuum groove
defined between the needle and the guide body, the
guide body having a rounded tip such that a tape moves
along the rounded tip; and

a positioning piece including a rounded top end section
directly contacting an upper portion of the needle, the
rounded top end section including a protrusion
employed to fixedly connect the rounded top end
section to vertical legs of the positioning piece.

2. The chip pickup system of claim 1, wherein the holder
has a bonding surface, and the plurality of semiconductor
chips adhere to the bonding surface.

3. The chip pickup system of claim 1, wherein the holder
holds the plurality of semiconductor chips on a same plane.
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4. The chip pickup system of claim 1, wherein the pickup
tool includes an adhesive portion to abut against the irregu-
lar semiconductor chip.

5. The chip pickup system of claim 1, wherein the tape has
an adhesive portion to abut against the irregular semicon-
ductor chip.

6. The chip pickup system of claim 1, wherein the guide
body is cone-shaped.

7. The chip pickup system of claim 5, wherein the needle
pushes the tape with a tip of the needle toward the irregular
semiconductor chip.

8. The chip pickup system of claim 1, wherein the guide
body includes a needle hole and the needle slides in the
needle hole.

9. The chip pickup system of claim 8, wherein a vacuum
suction force is applied to the tape through the vacuum
groove.

10. The chip pickup system of claim 7, wherein the pickup
tool includes a feeder feeding the tape, and the irregular
semiconductor chip is attached to the tape.

11. The chip pickup system of claim 10, wherein the
feeder feeds the tape while the needle is withdrawn in a
guide body.

12. A semiconductor manufacturing system, comprising:

a transfer portion for transferring a plurality of semicon-
ductor chips, the transfer portion including a holder, the
holder holding the plurality of semiconductor chips in
predetermined positions on the holder;

a detector for detecting a position of an irregular semi-
conductor chip on the holder, the irregular semicon-
ductor chip being out of the predetermined positions;

a pickup tool having only one needle disposed therein for
picking up the irregular semiconductor chip at least on
the basis of information on the position of the irregular
semiconductor chip detected by the detector;

a bonding portion for receiving the plurality of semicon-
ductor chips via the transfer portion, the bonding por-
tion bonding the plurality of semiconductor chips to a
substrate;
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a guide body including a ring-shaped vacuum groove
defined between the needle and the guide body, the
guide body having a rounded tip such that a tape moves
along the rounded tip; and

a positioning piece including a rounded top end section
directly contacting an upper portion of the needle, the
rounded top end section including a protrusion
employed to fixedly connect the rounded top end
section to vertical legs of the positioning piece.

13. The semiconductor manufacturing system of claim 12,
wherein the tape has an adhesive portion to abut against the
irregular semiconductor chip.

14. The semiconductor manufacturing system of claim 13,
wherein a vacuum suction force is applied to the tape
through the ring-shaped vacuum groove.

15. A method for picking up an object, the method
comprising:

detecting a position of an object on a holder, the holder
holding a plurality of semiconductor chips in predeter-
mined positions on the holder, the object being out of
the predetermined positions;

picking up the object, via a pickup tool having only one
needle disposed therein, at least on the basis of infor-
mation on the detected position of the object;

a guide body including a ring-shaped vacuum groove
defined between the needle and the guide body, the
guide body having a rounded tip such that a tape moves
along the rounded tip; and

a positioning piece including a rounded top end section
directly contacting an upper portion of the needle, the
rounded top end section including a protrusion
employed to fixedly connect the rounded top end
section to vertical legs of the positioning piece.

16. The method of claim 15, wherein the tape has an
adhesive portion to abut against the irregular semiconductor
chip.

17. The method of claim 16, wherein a vacuum suction
force is applied to the tape through the ring-shaped vacuum
groove.



